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PROCESS OF FORMING AN ELECTRONIC 
DEVICE INCLUDING A SEED LAYER AND A 
SEMICONDUCTOR LAYER SELECTIVELY 

FORMED OVER THE SEED LAYER 

BACKGROUND 

1. Field of the Disclosure 
The present disclosure relates to electronic devices and 

processes for forming electronic devices and, more particu 
larly, to electronic devices including selectively formed lay 
ers. 

2. Description of the Related Art 
Successful manufacturing of semiconductor devices can 

depend in part on the precision With Which patterned layers 
can be located during the manufacturing process. Blanket 
formation of a layer folloWed by lithography and etch is one 
method that can be used. HoWever, precise location using a 
physical alignment mark may prove challenging With thick or 
opaque layers. 
One proposed method is to use a process that Will deposit or 

groW material only Where a speci?c material is exposed on the 
surface of a Workpiece. Such a selective process can form a 
layer according to an exposed pattern the speci?c material 
Without the subsequent use of lithography. HoWever, the 
groWth of an individual feature using such a process can be 
sensitive to the siZe and proximity of other features. For 
example, during a process, a ?rst feature surrounded by other 
features can groW to a different siZe than a second feature of 
a substantially same siZe and shape as the ?rst feature in an 
open area. To cope With this local loading, a separate forma 
tion process may need to be tailored for each layer groWn. 

Another method can use previously existing dummy fea 
tures, such as CMP tiles to help even out the local loading 
during the process. A density of the dummy features that are 
already present can limit such a method. If the density of the 
dummy features is too loW, exposing all of the dummy fea 
tures may not adequately compensate for the process differ 
ence. If the density of the dummy features is too high, an 
additional lithography and etch step to uncover only those 
tiles that are desired may be required to avoid over compen 
sating for the process difference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure may be better understood, and its 
numerous features and advantages made apparent to those 
skilled in the art by referencing the accompanying draWings. 
The subject of the disclosure is illustrated by Way of example 
and not limitation in the accompanying ?gures. 

FIG. 1 includes an illustration of a cross-sectional vieW of 
a portion of a Workpiece including a ?rst transistor structure 
and a second transistor structure. 

FIG. 2 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 1 after forming an 
insulating layer. 

FIG. 3 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 2 after forming a seed 
layer. 

FIG. 4 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 3 after exposing an active 
region. 

FIG. 5 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 4 after forming a ?rst 
semiconductor layer and a second semiconductor layer. 
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2 
FIG. 6 includes an illustration of a cross-sectional vieW of 

the portion of the Workpiece of FIG. 5 after removing a 
portion of the second semiconductor layer. 

FIG. 7 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 6 after substantial 
completion of an electronic device. 

FIG. 8 includes an illustration of a cross-sectional vieW of 
the portion of the Workpiece of FIG. 3 after removing at least 
a portion of the seed layer according to an alternative embodi 
ment. 

Skilled artisans appreciate that elements in the ?gures are 
illustrated for simplicity and clarity and have not necessarily 
been draWn to scale. For example, the dimensions of some of 
the elements in the ?gures may be exaggerated relative to 
other elements to help to improve understanding of embodi 
ments of the invention. The use of the same reference symbols 
in different draWings indicates similar or identical items. 

DETAILED DESCRIPTION 

A process of forming an electronic device can include 
forming an insulating layer over a ?rst active region, a second 
active region, and a ?eld isolation region. The ?eld isolation 
region can lie betWeen the ?rst active region and the second 
active region. The process can also include forming a seed 
layer over the ?rst insulating layer and exposing the ?rst 
active region. The process can further include selectively 
forming a ?rst semiconductor layer over the ?rst active 
region, and selectively forming a second semiconductor layer 
over the seed layer. The second semiconductor layer can be 
spaced-apart from the ?rst semiconductor layer. 

In another aspect, an electronic device can include a ?rst 
transistor structure including a ?rst source/ drain region hav 
ing a ?rst semiconductor material. The electronic device can 
also include a second transistor structure including a second 
source/drain region having a second semiconductor material. 
The electronic device can further include a ?eld isolation 
region lying betWeen the ?rst transistor structure and the 
second transistor structure. The electronic device can still 
further include a conductive member electrically connected 
to the ?rst transistor structure, the second transistor structure, 
or any combination thereof. The electronic device can yet 
further include a semiconductor island lying betWeen the 
conductive member and a base layer of the electronic device. 
The semiconductor island can have the ?rst semiconductor 
composition. The semiconductor island can be designed to 
electrically ?oat When the electronic device Would be used. 
Speci?c embodiments of the present disclosure Will be better 
understood With reference to the accompanying ?gures. 
Some terms are de?ned or clari?ed as to their intended 

meaning as they are used Within this speci?cation. The term 
“active region” is intended to mean a portion of an electronic 
component through Which charge carriers can ?oW during 
normal operation of the electronic component. An example of 
an active region can include source/ drain and channel regions 
of a transistor structure or a resistive portion betWeen termi 
nals of a resistor. 
The term “selective removal” or variations thereof (e.g., 

selectively remove, selectively removing, etc.) of one layer or 
material With respect to another layer or material is intended 
to mean that the one layer or material is removed at a signi? 
cantly higher rate than the other layer or material. For 
example, polysilicon can be selectively removed With respect 
to monocrystalline silicon-germanium Where the removal 
rate ratio is 5:1. 
The term “source/drain region” is intended to include 

regions that are designed to function as a source, as a drain, or 
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sometimes function as a source and at other times function as 
a drain of an electronic component. 
As used herein, the terms “comprises, comprising,” 

“includes,” “including,” “has,” “having” or any other varia 
tion thereof, are intended to cover a non-exclusive inclusion. 

For example, a process, method, article, or apparatus that 
comprises a list of elements is not necessarily limited to only 
those elements but may include other elements not expressly 
listed or inherent to such process, method, article, or appara 
tus. Further, unless expressly stated to the contrary, “or” 
refers to an inclusive or and not to an exclusive or. For 

example, a condition A or B is satis?ed by any one of the 
folloWing: A is true (or present) and B is false (or not present), 
A is false (or not present) and B is true (or present), and both 
A and B are true (or present). 

Additionally, for clarity purposes and to give a general 
sense of the scope of the embodiments described herein, the 
use of the “a” or “an” are employed to describe one or more 

articles to Which “a” or “an” refers. Therefore, the description 
should be read to include one or at least one Whenever “a” or 
“an” is used, and the singular also includes the plural unless it 
is clear that the contrary is meant otherWise. 

Unless otherWise de?ned, all technical and scienti?c terms 
used herein have the same meaning as commonly understood 
by one of ordinary skill in the art to Which this invention 
belongs. All publications, patent applications, patents, and 
other references mentioned herein are incorporated by refer 
ence in their entirety. In case of con?ict, the present speci? 
cation, including de?nitions, Will control. In addition, the 
materials, methods, and examples are illustrative only and not 
intended to be limiting. 

FIG. 1 includes an illustration of a cross-sectional vieW of 
a portion of a Workpiece 10 in accordance With an embodi 
ment of the present disclosure. The Workpiece 10 can include 
a base layer 12, an insulating layer 14, and a semiconductor 
layer 16. The Workpiece 10 can also include a transistor 
structure 18 and a transistor structure 110. In the illustrated 
embodiment, the base layer 12 can be a support layer and 
provide mechanical support for the other layers of the Work 
piece. For example, the base layer 12 can include an insulat 
ing material typically used in manufacturing semiconductor 
devices such as quartz, glass, plastic, or any combination 
thereof. In another embodiment, the base layer 12 can include 
a semiconductor material including a semiconductor ele 
ment, such as silicon, germanium, carbon, or any combina 
tion thereof. 

The insulating layer 14 can be a buried insulating layer and 
provide electrical insulation betWeen the base layer 12 and the 
semiconductor layer 16. The insulating layer 14 can be 
groWn, deposited, or otherWise formed by conventional or 
proprietary processing. The insulating layer 14 can have a 
thickness in a range of approximately 10 to approximately 
500 nm. The insulating layer 14 can include an oxide, a 
nitride, an oxynitride, or any combination thereof. The semi 
conductor layer 16 can be groWn, deposited, otherWise 
formed, or bonded by a conventional or proprietary tech 
nique. The semiconductor layer 16 can include a semicon 
ductor element such as silicon, germanium, carbon, a com 
pound semiconductor material, such as gallium arsenide, 
cadmium sul?de, or the like, or any combination thereof, and 
have a substantially uniform thickness in a range of approxi 
mately 15 to approximately 150 nm. The semiconductor layer 
16 can include a p-type dopant, an n-type dopant, or any 
combination thereof. In one embodiment, the semiconductor 
layer 16 can include an active region 112 and an active region 
114. In a particular embodiment, a ?eld isolation region 116 
can lie betWeen the active region 112 and the active region 
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4 
114. The active region 112 and the active region 114 can have 
a same or a different conductivity type. 
The transistor structure 18 can include the active region 

112 and the transistor structure 110 can include the active 
region 114. Each of the transistor structure 18 and the tran 
sistor structure 110 can be formed of conventional or propri 
etary materials using a conventional or proprietary process. 
Each of the transistor structure 18 and the transistor structure 
110 can include same or different materials and be formed by 
a same or a different process. In one embodiment, a channel 
region associated With the transistor structure 18 can include 
a dopant of one type, and a channel region associated With the 
transistor structure 110 can include a dopant of another type. 
In a more particular embodiment, the channel region associ 
ated With the transistor structure 108 can include boron, and 
the channel region associated With the transistor structure 1 10 
can include arsenic, phosphorus, or any combination thereof. 
In one embodiment, after formation of the transistor structure 
18 and the transistor structure 110, dopant can be introduced 
to a doped region 118 of the transistor structure 18. 

FIG. 2 includes an illustration of a cross-sectional vieW of 
the Workpiece 10 after forming an insulating layer 22 over 
lying the active region 112, the active region 114, and the ?eld 
isolation region 116. The insulating layer 22 can be groWn, 
deposited, or otherWise formed by a conventional or propri 
etary process and can serve as a protective layer to protect 
underlying features during subsequent processing. The insu 
lating layer 22 can include an oxide, a nitride, an oxynitride, 
or any combination thereof. The insulating layer 22 can have 
a thickness in a range of approximately 5 to approximately 
100 nm. 

FIG. 3 includes an illustration of a cross-sectional vieW of 
the Workpiece 10 after forming a seed layer 32. The seed layer 
32 can be groWn, deposited, or otherWise formed over the 
insulating layer 22 using a conventional or proprietary pro 
cess. The seed layer 32 can include a semiconductor material, 
such as silicon, germanium, carbon, a compound semicon 
ductor material, or any combination thereof. The seed layer 
32 can have an amorphous or polycrystalline structure as 
deposited. In a particular embodiment, the seed layer can be 
recrystallized to have larger grains or a monocrystalline struc 
ture. The seed layer 32 can have a thickness in a range of 
approximately 0.5 to approximately 10 nm. 
The seed layer 32 can be patterned to affect a subsequent 

process designed to selectively form a semiconductor mate 
rial. Before patterning the seed layer 32, a mask may need to 
be designed to be used in forming a subsequent patterned 
layer (e.g., a patterned photoresist layer, a patterned deep 
ultraviolet resist layer, etc.), Which is turn is used to pattern 
the seed layer 32. The pattern of the mask can be determined 
by Where the seed layer 32 is designed to be present during a 
subsequent selective deposition. 
More particularly, after patterning the seed layer 32, the 

amount and location of remaining portions of the seed layer 
32 can be tailored so that the amount of a subsequently selec 
tively deposited semiconductor material in locations Where it 
is needed or otherWise used in electronic components Within 
the electronic devices (e.g., selective deposition of a semi 
conductor material on exposed active regions) is more uni 
form Within an electronic device, betWeen different electronic 
devices on the same substrate, or even betWeen different 
electronic devices fabricated using different mask sets. The 
remaining portion of the seed layer 32 can be designed so that 
substantially the same amount of material is selectively 
deposited regardless of feature density. 

In a particular embodiment, portions of the seed layer 32 
remain at all locations over the base layer 12 except at loca 
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tions Where a subsequent selective deposition onto active 
regions Will occur. In another particular embodiment, the 
highest density of exposed active regions for all electronic 
devices may be approximately the same as a density of a 
combination of exposed active regions and remaining por 
tions of the seed layer 32 in areas having a relatively loW 
density of exposed active regions. In still another embodi 
ment, the a density of a combination of exposed active regions 
and remaining portions of the seed layer 32 do not have to the 
same as the highest density of active regions but could be 
betWeen the highest and loWest density of active regions. 
After reading this speci?cation, skilled artisans Will be able to 
determine the pattern for a mask used in removing portions of 
the seed layer 32. 

FIG. 4 includes an illustration of a cross-sectional vieW of 
the Workpiece 10 after removing a portion of the insulating 
layer 22 to expose the active region 114. A conventional or 
proprietary lithographic process can be used to form a pat 
terned layer 42 that includes an opening 48 over the active 
region 114. The seed layer 32 and the insulating layer 22 
Within the opening 48 can be removed. The active region 114 
and a portion of the ?eld isolation region 116 can lie exposed 
Within the opening 48. In one embodiment, a surface portion 
of the ?eld isolation region 116 can be removed during 
removing the insulating layer 22 such that a surface 46 of the 
?eld isolation region 116 adjacent to the active region 114 can 
be loWer in elevation than the surface of the ?eld isolation 
region 116 adjacent to the active region 112. In a particular 
embodiment, the selectivity of the removal of the insulating 
layer 22 relative to the ?eld isolation region 116 can be 
adjusted such that the surface 46 can be approximately placed 
at a predetermined elevation. A conventional or proprietary 
process may or may not be used to remove an exposed portion 
of the active region 114 to form a surface 44 of the active 
region 114, Which is recessed. In one embodiment, the 
exposed portion of the active region 114 can be etched selec 
tively With respect to the other materials exposed Within the 
opening in the insulating layer 22. For example, the active 
regions 114 can include silicon, and other parts of the tran 
sistor structure 110 can have a spacer structure including 
silicon dioxide, and a cap including a silicon nitride or metal 
silicide. The remaining portion of the patterned layer 42 can 
then be removed from the Workpiece 10. 

FIG. 5 includes an illustration of a cross-sectional vieW of 
the Workpiece 10 after selectively forming a semiconductor 
layer 52 and a semiconductor layer 54. Some or all of the 
semiconductor layer 52 can serve as a portion of a subse 
quently formed source/drain region for the transistor struc 
ture 110. The semiconductor layer 52 can be selectively 
deposited, groWn, or otherWise formed over the active region 
114 using a conventional or proprietary process. The semi 
conductor layer 52 can have a thickness in a range of approxi 
mately 10 to approximately 200 nm. A top surface 56 of the 
semiconductor layer 52 can lie at, above, or beloW an original 
surface of the active region 114. In one embodiment, the 
semiconductor layer 52 can be epitaxially groWn. In a par 
ticular embodiment, the semiconductor layer 52 can be epi 
taxially groWn to substantially replace the semiconductor 
material previously removed from the surface 44. The semi 
conductor layer 52 can include a semiconductor material as 
previously described for the semiconductor layer 16. The 
semiconductor layer 52 can include a semiconductor material 
different from or the same as the semiconductor layer 16. For 
example, the semiconductor layer 16 can include monocrys 
talline silicon, and the semiconductor layer 52 can include 
silicon germanium. The semiconductor layer 52 may include 
the same or a different dopant at the same or a different 
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concentration as the semiconductor layer 16. In one embodi 
ment, the semiconductor layer 52 can have a substantially 
monocrystalline structure. 

The semiconductor layer 54 can be formed over the seed 
layer 32 and be spaced-apart from the semiconductor layer 
52. The semiconductor layer 54 can be a dummy layer and be 
formed primarily to affect the formation of the semiconductor 
layer 52. A conventional or proprietary process previously 
described for the semiconductor layer 52 can be used to form 
the semiconductor layer 54. The semiconductor layer 54 can 
be a same or different material, have a same or different 
semiconductor composition, and have a same or different 
structure as the semiconductor layer 52. The semiconductor 
layer 54 can have a thickness in a range as previously 
described With respect to the semiconductor layer 52. In one 
embodiment, the semiconductor layer 54 can have a different 
semiconductor composition than the active region 114. In a 
particular embodiment, the semiconductor layer 52 and the 
semiconductor layer 54 can be formed simultaneously at a 
substantially same point in time. In another particular 
embodiment, the semiconductor layer 52 can have substan 
tially monocrystalline structure and the semiconductor layer 
54 can have a substantially polycrystalline structure. 

FIG. 6 includes an illustration of a cross-sectional vieW of 
the Workpiece 10 after exposing the insulating layer 22 by 
removing the semiconductor layer 54 over the active region 
112 using a conventional or proprietary process. In one 
embodiment, the semiconductor layer 54 can be selectively 
etched With respect to the semiconductor layer 52 and other 
exposed portions of the Workpiece 10. In another embodi 
ment, a patterned lithographic layer can be used to protect 
portions of the Workpiece 10 during the etch process. In a 
particular embodiment, a semiconductor island 64 that is 
designed to be electrically ?oating When the electronic device 
Would be used can include a remaining portion of the semi 
conductor layer 54. The semiconductor island 64 can be 
formed such that the semiconductor island 64 does not inter 
fere With a subsequently formed conductive member. In such 
a case, the semiconductor island 64 can remain Without sub 
stantially affecting the subsequent processing of the Work 
piece. Although not illustrated, in another embodiment, sub 
stantially all of the semiconductor layer 54 can be removed 
from the Workpiece 10. In still another embodiment, the sub 
stantially all the remaining portion of the insulating layer 22 
can be removed from the Workpiece 10. 

FIG. 7 includes an illustration of a cross-sectional vieW of 
a substantially completed electronic device. In one embodi 
ment, the transistor structure 18 can have an associated chan 
nel region of one conductivity type and the transistor structure 
110 can have an associated a channel region of the opposite 
conductivity type. Additional dopant can be introduced and 
activated to form a source/drain region of the electronic 
device. An insulating layer 74, a conductive member 76, and 
an encapsulating layer 78 are formed using a conventional or 
proprietary technique. In one embodiment, a conductive 
member 76 can extend through the opening 62 in the semi 
conductor layer 54 and be electrically insulated from the 
semiconductor layer 54. In another embodiment, the semi 
conductor island 64 can lie betWeen the base layer 12 and the 
conductive member 76. The conductive member 76 can elec 
trically connect the transistor structure 18 to the transistor 
structure 110. Although illustrated as planar device struc 
tures, skilled artisans Will appreciate that ?n-type structures, 
or a mixture of ?n-type and planar structures can also be 
formed in place of the transistor structure 18, the transistor 
structure 110, or any combination thereof. Skilled artisans 
can also appreciate that each of the transistor structure 18 and 
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the transistor structure 110 can be either an n-channel tran 

sistor or a p-channel transistor. In a particular embodiment, 
the transistor structure 18 can be an n-channel transistor, and 
the transistor structure 110 can be a p-channel transistor. 

In an alternative embodiment, the seed layer 32 can be 
patterned to include an opening prior to depositing the semi 
conductor layer 52. By using a selective process to form the 
semiconductor layer 52, the semiconductor layer 54 can 
include an opening Without requiring a subsequent etch pro 
cess. FIG. 8 includes an illustration of a Workpiece 80 includ 
ing a seed layer 82. In one embodiment, after removing the 
patterned layer 42, as previously described With respect to the 
Workpiece 10 in FIG. 4, another patterned layer 84 can be 
formed over the Workpiece 80. The patterned layer 84 can 
have an opening 86 over the active region 112. An exposed 
portion of the seed layer 32 can be removed to form the seed 
layer 82. The patterned layer 84 can be removed from the 
Workpiece 80. In one embodiment, the semiconductor layer 
54 can be formed selectively, such that the structure illus 
trated in FIG. 6, including the semiconductor island 64, can 
be formed directly Without the need of the previously 
described patterning and etch step. Processing of the Work 
piece 80 can continue as previously described to form a 
substantially complete electronic device. 

In another alternative embodiment, the electronic device 
can be formed substituting a monocrystalline semiconductor 
substrate for the combination of the base layer 12, the insu 
lating layer 14, and the semiconductor layer 16. For the pur 
poses of this embodiment, the monocrystalline semiconduc 
tor substrate is a semiconductor layer. Referring to FIG. 1, the 
active region 112 and the active region 114 are the surface 
portions of the monocrystalline semiconductor substrate. The 
?eld isolation region 116 can lie betWeen the active region 
112 and the active region 114 and extend only partially into 
the monocrystalline semiconductor substrate. After the ?eld 
isolation region 116 is formed and de?nes the active region 
112 and the active region 114, the transistor structure 18 and 
the transistor structure 110 can be formed by an embodiment 
as previously described for the FIG. 1. The processing tech 
nique previously described canbe used to form a substantially 
complete electronic device. 

Embodiments as described herein can provide bene?ts to 
electronic devices formed using the processes as described 
herein. Selective formation of a semiconductor layer With an 
opening in a protective layer can be affected by the presence 
of a seed layer over areas covered by the protective layer. 
Adjusting the amount of seed layer present can help compen 
sate for pattern density sensitivity typically present in a selec 
tive process. By compensating for pattern density differences 
betWeen mask sets, a process can be used successfully on a 
Wider range of products Without adjustment. In one embodi 
ment, a portion of the seed layer can be removed such that the 
structure formed does not substantially interfere With subse 
quent formation of the electronic device. 

In another embodiment, an adjacent stressed layer can be 
used to affect the mobility of carriers in the channel. The 
removed portion of the ?eld isolation region adjacent to the 
active region, as illustrated With respect to the formation of 
surface 46 of FIG. 4, can be replaced With the stressed layer. 
Changing the amount of stressed material and the location of 
the stressed material relative to the active region can change 
the stress affect Within the associated channel region. For 
example, a tensile portion of the insulating layer 74 of FIG. 7 
beloW the surface of the active region 114 could be more 
effective in applying stress Within the channel than if tensile 
portion Was at or above the surface of the active region 114. 
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Many different aspects and embodiments are possible. 

Some of those aspects and embodiments are described beloW. 
After reading this speci?cation, skilled artisans Will appreci 
ate that those aspects and embodiments are only illustrative 
and do not limit the scope of the present invention. 

In a ?rst aspect, a process of forming an electronic device 
can include forming a ?rst insulating layer over a ?rst active 
region, a second active region, and a ?eld isolation region. 
The ?eld isolation region can lie betWeen the ?rst active 
region and the second active region. The process can also 
include forming a seed layer over the ?rst insulating layer and 
exposing the ?rst active region. The process can further 
include selectively forming a ?rst semiconductor layer over 
the ?rst active region. The process can still further include 
selectively forming a second semiconductor layer over the 
seed layer, the second semiconductor layer spaced-apart from 
the ?rst semiconductor layer. 

In one embodiment of the ?rst aspect, selectively forming 
the ?rst semiconductor layer and selectively forming the sec 
ond semiconductor layer occur simultaneously at a substan 
tially same point in time. In another embodiment, the process 
can further include removing a portion of the second semi 
conductor layer. In yet another embodiment, the process can 
further include removing a portion of the seed layer to expose 
a portion of the insulating layer before selectively forming the 
second semiconductor layer. 

In another embodiment of the ?rst aspect, forming the seed 
layer includes forming the seed layer including a semicon 
ductor material. In still another embodiment, forming the ?rst 
semiconductor layer includes forming the ?rst semiconduc 
tor layer having a ?rst semiconductor composition, and form 
ing the second semiconductor layer includes forming the 
second semiconductor layer having the ?rst semiconductor 
composition. In a more particular embodiment, forming the 
?rst semiconductor layer includes forming the ?rst semicon 
ductor layer including a substantially monocrystalline struc 
ture, and forming the second semiconductor layer includes 
forming the second semiconductor layer including substan 
tially polycrystalline structure. 

In a still more particular embodiment of the ?rst aspect, the 
process can further include selectively removing the second 
semiconductor layer With respect to the ?rst semiconductor 
layer. In a more particular embodiment, the process can fur 
ther include removing the ?rst insulating layer Wherein dur 
ing removing the ?rst insulating layer, an exposed portion of 
the ?eld isolation region immediately adjacent to the ?rst 
semiconductor layer is also removed. In a particular embodi 
ment, the ?rst active region includes a different semiconduc 
tor composition from the ?rst semiconductor composition. 

In another particular embodiment of the ?rst aspect, the 
process can further include forming a ?rst transistor structure 
lying Within the ?rst active region, Wherein the ?rst transistor 
structure has an associated ?rst channel region of a ?rst con 
ductivity type. The process can also include forming a second 
transistor structure lying Within the second active region, 
Wherein the second transistor structure has an associated sec 
ond channel region of a second conductivity type. The ?rst 
conductivity type can be different from the second conduc 
tivity type. In a more particular embodiment, the ?rst conduc 
tivity type is n-type. 

In another embodiment of the ?rst aspect, the process can 
further include forming an opening through the second semi 
conductor layer. The process can also include forming a con 
ductive member Within the opening through the second semi 
conductor layer such that the conductive member is 
electrically insulated from the second semiconductor layer. In 
still another embodiment, the process can also include pro 
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viding a substrate wherein the substrate includes a base layer, 
a third semiconductor layer, and a second insulating layer 
lying betWeen the base layer and the third semiconductor 
layer. The process can further include forming the ?rst active 
region and the second active region. Each of the ?rst active 
region and the second active region can include a portion of 
the third semiconductor layer. The process can still further 
include forming the ?eld isolation region lying betWeen the 
?rst active region and the second active region. 

In a second aspect, a process of forming an electronic 
device can include providing a substrate. The substrate can 
include a ?rst semiconductor layer. The process can also 
include forming a ?rst active region and a second active 
region. Each of the ?rst active region and the second active 
region can include a portion of the ?rst semiconductor layer. 
The process can further include forming a ?eld isolation 
region lying betWeen the ?rst active region and the second 
active region. The process can still further include forming a 
second insulating layer over the ?rst active region, the second 
active region, and the ?eld isolation region. The process can 
yet further include forming a seed layer over the second 
insulating layer, Wherein the seed layer includes a semicon 
ductor material. The process can also include exposing the 
?rst active region. The process can further include selectively 
forming a second semiconductor layer over an exposed por 
tion of the ?rst active region. The process can yet further 
include selectively forming a third semiconductor layer over 
an exposed portion of the seed layer. The third semiconductor 
layer can be spaced-apart from the second semiconductor 
layer. Selectively forming the third semiconductor layer can 
be performed simultaneously at a substantially same point in 
time as selectively forming the second semiconductor layer. 
The process can also include forming an opening through the 
third semiconductor layer. The process can further include 
forming a conductive member Within the opening through the 
third semiconductor layer such that the conductive member is 
electrically connected to the second active region and is elec 
trically insulated from the second semiconductor layer. 

In one embodiment of the second aspect, a p-channel tran 
sistor structure includes the ?rst active region, and an n-chan 
nel transistor structure includes the second active region. 

In a third aspect, an electronic device can include a ?rst 
transistor structure including a ?rst source/ drain region hav 
ing a ?rst semiconductor material. The electronic device can 
also include a second transistor structure including a second 
source/drain region having a second semiconductor material. 
The electronic device can further include a ?eld isolation 
region lying betWeen the ?rst transistor structure and the 
second transistor structure. The electronic device can still 
further include a conductive member electrically connected 
to the ?rst transistor structure, the second transistor structure, 
or any combination thereof. The electronic device can yet 
further include a semiconductor island lying betWeen the 
conductive member and a base layer of the electronic device 
and having the ?rst semiconductor composition. The semi 
conductor island can be designed to electrically ?oat When 
the electronic device Would be used. 

In one embodiment of the third aspect, the ?rst transistor 
structure further includes a ?rst channel region having a ?rst 
dopant type. The second transistor structure further includes 
a second channel region having a second dopant type opposite 
the ?rst dopant type. In a more particular embodiment, the 
dopant in the ?rst channel region includes arsenic, phospho 
rus, or any combination thereof. In still another embodiment, 
a portion of the semiconductor island lies Within the ?eld 
isolation region. 
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10 
To the extent not described herein, many details regarding 

speci?c materials, processing acts, and circuits are conven 
tional and may be found in textbooks and other sources Within 
the semiconductor and microelectronic arts. Other features 
and advantages of the invention Will be apparent from the 
folloWing detailed description, and from the claims. 

Note that not all of the activities described above in the 
general description or the examples are required, that a por 
tion of a speci?c activity may not be required, and that one or 
more further activities may be performed in addition to those 
described. Still further, the order in Which activities are listed 
are not necessarily the order in Which they are performed. 
After reading this speci?cation, skilled artisans Will be 
capable of determining Which one or more activities or one or 
more portions thereof are used or not used and the order of 
such activities are to be performed for their speci?c needs or 
desires. 
Any one or more bene?ts, one or more other advantages, 

one or more solutions to one or more problems, or any com 

bination thereof have been described above With regard to one 
or more speci?c embodiments. HoWever, the bene?t(s), 
advantage(s), solution(s) to problem(s), or any element(s) 
that may cause any bene?t, advantage, or solution to occur or 
become more pronounced is not to be construed as a critical, 
required, or essential feature or element of any or all the 
claims. 
The above-disclosed subject matter is to be considered 

illustrative, and not restrictive, and the appended claims are 
intended to cover all such modi?cations, enhancements, and 
other embodiments that fall Within the scope of the present 
invention. Thus, to the maximum extent alloWed by laW, the 
scope of the present invention is to be determined by the 
broadest permissible interpretation of the folloWing claims 
and their equivalents, and shall not be restricted or limited by 
the foregoing detailed description. 

What is claimed is: 
1. A process of forming an electronic device comprising: 
forming a ?rst insulating layer over a ?rst active region, a 

second active region, and a ?eld isolation region, the 
?eld isolation region lying betWeen the ?rst active 
region and the second active region; 

forming a seed layer over the ?rst insulating layer and 
spaced-apart from the second active region, Wherein: 
the seed layer includes a ?rst portion and a second por 

tion: 
the ?rst portion overlies the ?rst active region; and 
the second portion overlies the ?eld isolation region; 

removing the ?rst portion of the seed layer to de?ne an 
opening, Wherein the second portion remains over the 
?eld isolation region; 

exposing the second active region; 
selectively forming a ?rst semiconductor layer over the 

seed layer; and 
selectively forming a second semiconductor layer over the 

second active region. 
2. The process of claim 1, Wherein selectively forming the 

?rst semiconductor layer and selectively forming the second 
semiconductor layer occur simultaneously at a substantially 
same point in time. 

3. The process of claim 1 further comprising removing a 
portion of the ?rst semiconductor layer. 

4. The process of claim 1, Wherein removing the ?rst por 
tion of the seed layer performed after selectively forming the 
?rst semiconductor layer and before selectively forming the 
second semiconductor layer. 
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5. The process of claim 1, wherein forming the seed layer 
comprises forming the seed layer including a semiconductor 
material. 

6. The process of claim 1, Wherein: 
forming the ?rst semiconductor layer comprises forming 

the ?rst semiconductor layer having a ?rst semiconduc 
tor composition; and 

forming the second semiconductor layer comprises form 
ing the second semiconductor layer having the ?rst 
semiconductor composition. 

7. The process of claim 6, Wherein: 
forming the second semiconductor layer includes forming 

the second semiconductor layer comprising a substan 
tially monocrystalline structure; and 

forming the ?rst semiconductor layer includes forming the 
?rst semiconductor layer comprising substantially poly 
crystalline structure. 

8. The process of claim 7, further comprising selectively 
removing the ?rst semiconductor layer With respect to the 
second semiconductor layer. 

9. The process of claim 8, farther comprising removing the 
?rst insulating layer Wherein during removing the ?rst insu 
lating layer, an exposed portion of the ?eld isolation region 
immediately adjacent to the ?rst semiconductor layer is also 
removed. 

10. The process of claim 7, Wherein the ?rst active region 
comprises a different semiconductor composition from the 
?rst semiconductor composition. 

11. The process of claim 1, further comprising: 
forming a ?rst transistor structure lying Within the ?rst 

active region, Wherein the ?rst transistor structure has an 
associated ?rst channel region of a ?rst conductivity 
type; and 

forming a second transistor structure lying Within the sec 
ond active region, Wherein the second transistor struc 
ture has an associated second channel region of a second 
conductivity type, Wherein the ?rst conductivity type is 
different from the second conductivity type. 

12. The process of claim 1, further comprising removing a 
portion of the ?rst semiconductor layer overlying the ?rst 
active region before selectively forming the second semicon 
ductor layer. 

13. The process of claim 1, further comprising 
forming a second insulating layer over the ?rst active 

region, the second active region, the ?eld isolation 
region, the second portion of the seed layer, and Within 
the opening of the seed layer; and 

forming a ?rst conductive member and a second conduc 
tive member, Wherein: 
the ?rst conductive member overlying the ?rst active 

region; extends through the ?rst insulating layer, the 
second insulation layer, and the opening of the seed 
layer; is spaced apart from the seed layer and the ?rst 
semiconductor; and is electrically connected to the 
?rst active region; and 

the second conductive member overlying the second 
active region; extends through the second insulating 
layer; is spaced apart from the ?rst semiconductor 
layer; and is electrically connected to the second 
semiconductor layer. 

14. The process of claim 1 further comprising: 
providing a substrate Wherein the substrate includes: 

a base layer; 
a third semiconductor layer; and 
a third insulating layer lying betWeen the base layer and 

the third semiconductor layer; and 
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12 
forming the ?eld isolation region betWeen the ?rst active 

region and the second active region, Wherein the ?eld 
isolation region abuts the third insulating layer, and each 
of the ?rst active region and the second active region 
comprises a portion of the third semiconductor layer. 

15. The process of claim 1, Wherein removing the ?rst 
portion of the seed layer is performedbefore selectively form 
ing the ?rst semiconductor layer and before selectively form 
ing the semiconductor layer. 

16. The process of claim 1, Wherein: 

forming the seed layer comprises forming the seed layer 
including a semiconductor material; 

forming the ?rst semiconductor layer comprises forming 
the ?rst semiconductor layer having a ?rst semiconduc 
tor composition With a substantially polycrystalline 
structure; and 

forming the second semiconductor layer comprises form 
ing the second semiconductor layer having the ?rst 
semiconductor composition With a substantially monoc 
rystalline structure. 

17. The process of claim 16, further comprising: 
selectively removing the ?rst semiconductor layer With 

respect to the second semiconductor layer; and 

removing the ?rst insulating layer Wherein during remov 
ing the ?rst insulating layer, an exposed portion of the 
?eld isolation region immediately adjacent to the second 
active region is also removed. 

18. The process of claim 1, further comprising: 

forming a ?rst transistor structure lying Within the ?rst 
active region, Wherein the ?rst transistor structure is an 
n-channel transistor structure; and 

forming a second transistor structure lying Within the sec 
ond active region, Wherein the second transistor struc 
ture is a p-channel transistor structure. 

19. A process of forming an electronic device comprising: 

providing a substrate Wherein the substrate includes a ?rst 
semiconductor layer; 

forming a ?rst active region, a second active region, and a 
?eld isolation region, Wherein the ?eld isolation region 
lies betWeen the ?rst active region and the second active 
region, and each of the ?rst active region and the second 
active region comprises a portion of the ?rst semicon 
ductor layer; 

forming a ?rst insulating layer over the ?rst active region, 
the second active region, and the ?eld isolation region; 

forming a seed layer over the ?rst insulating layer and 
spaced apart from the second active region, Wherein the 
seed layer comprises a semiconductor material; 

removing a portion of the seed layer to de?ne an opening, 
Wherein a remaining portion of the seed layer remains 
over the ?rst insulating layer; 

exposing the second active region after forming the seed 
layer; 

selectively forming a second semiconductor layer over an 
the remaining portion of the seed layer after removing 
the portion of the seed layer; 

selectively forming a third semiconductor layer over an 
exposed portion of the second active region after remov 
ing the portion of the seed layer; 
the third semiconductor layer is spaced-apart from the 

second semiconductor layer; and 
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selectively forming the third semiconductor layer is per 
formed simultaneously at a substantially same point 
in time as selectively forming the second semicon 
ductor layer; and 

forming a conductive member extending through the open 
ing of the seed layer such that the conductive member is 
electrically connected to the ?rst active region and is 
electrically insulated from the second semiconductor 
layer and the remaining portion the seed layer. 

14 
20. The process of claim 19, Wherein: 

a p-channel transistor structure comprises the second 
active region; and 

an n-channel transistor structure comprises the ?rst active 
region. 
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